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(54) METHOD FOR PRODUCING MULTICOMPONENT COMPOSITE METALLIC GRAIN 
COLLOID DISPERSED LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a multicomponent composite metallic grain colloid 
dispersed liquid only by mixing the liquids which are reduced separately every metal. 
SOLUTION: In this method for producing multicomponent composite metallic grain colloid 
dispersed liquid, (1) a metallic colloidal liquid obtained by reducing liquid containing only one 
kind of metallic ion is prepared, and (2) plural kinds of the metallic colloidal liquids different in 
the kinds of metals obtained by the above method (1) are mixed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1](1) A manufacturing method of plural multicomputer system metal-particles colloidal 
dispersion liquid mixing two or more sorts of metallic colloid liquid which prepared metallic 
colloid liquid produced by returning one kind of metal ion content liquid, and was obtained by a 
method of (2) above (1), and in which metaled kinds differed. 

[Claim 2]A manufacturing method of the plural multicomputer system metal-particles colloidal 
dispersion liquid according to claim 1 two or more sorts of whose metal [ each ] is the precious 
metals. 

[Claim 3]claim 1 or 2 whose at least one of said metal is silver ~ either ~ a manufacturing 
method of plural multicomputer system metal-particles colloidal dispersion liquid of a 
statement. 

[Claim 4]A manufacturing method of the plural multicomputer system metal-particles colloidal 
dispersion liquid according to claim 3 whose combination of the precious metals is Ag-Pd, Ag- 
Rh, or Ag-Pt. 

[Claim 5]claims 1-4 it is in charge of preparation of metallic colloid liquid, and using a colloid 
protecting agent ~ either ~ a manufacturing method of plural multicomputer system metal- 
particles colloidal dispersion liquid of a statement. 

[Claim 6]A manufacturing method of the plural multicomputer system metal-particles colloidal 
dispersion liquid according to claim 5 in which said colloid protecting agents are hydrophilic 
giant molecules. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of plural 

multicomputer system metal-particles colloidal dispersion liquid. 

[0002] 

[Description of the Prior Art]lf two sorts of precious metals which exist in 1 liquid previously are 
returned simultaneously, this invention persons, It announced that bimetallic nano cluster 
dispersion liquid's (if it puts in another way bimetallic particle colloid dispersion liquid's) being 
obtained and this bimetallic nano cluster are things with the core / shell mold structure where 
other metal became shell about one metal at the core. [N.Toshima and T.Yonezawa, New 
J.chem.,22, 1179(1998)] . 

[0003]Two sorts of metal is returned in the same liquid, and the above-mentioned art can do 
two sorts of atoms. Depending on what this joins together on that spot, intercrystallizes, and 
becomes alloy-like, and metaled combination, one metal becomes a core (core), and the metal 
of another side serves as shell (husks), and become a core / shell mold cluster, or, It has 
turned out that it has cluster ink raster (cluster-in-cluster) structure and structure for which 
those in which in other words some of each metal gathered gathered further. 
[0004] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention is at the point of 
providing the manufacturing method of new plural multicomputer system metal-particles 
colloidal dispersion liquid. With the plural multicomputer system metal-particles colloidal 
dispersion liquid in this invention. The thing which the second metal covered the shape of 
spots, band-like, or in the shape of husks on the first metal particles that becomes everything 
but the thing of the above structures, for example, a core, or the thing in the state where other 
metal layers ate in metal particles, the thing alloyed further in part, etc. are named generically. 
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[0005] 

[Means for Solving the Problem]ln order to prepare bimetallic colloid conventionally, it was 
considered to be indispensable in a system which exists [ be / it / under / 1 liquid / community ], 
two sorts of metal ions carried out simultaneous reduction of two sorts of metal ions, or 
returned one by one, but. To a surprising thing, this invention persons find out that plural 
multicomputer system metal-particles colloidal dispersion liquid can be prepared only by 
merely mixing what was returned in separate liquid for every metal, and complete this 
invention to it. 

[0006]lt is related with a manufacturing method of plural multicomputer system metal-particles 
colloidal dispersion liquid mixing two or more sorts of metallic colloid liquid which prepared 
metallic colloid liquid produced by returning (1) 1 kind metal ion content liquid the first of this 
invention, and was obtained by a method of (2) above (1), and in which metaled kinds differed. 

[0007]The second of this invention is related with a manufacturing method of the plural 
multicomputer system metal-particles colloidal dispersion liquid according to claim 1 two or 
more sorts of whose metal [ each ] is the precious metals. 

[0008]claim 1 whose at least one of said metal is silver the third of this invention ~ or it is 
related with a manufacturing method of plural multicomputer system metal-particles colloidal 
dispersion liquid of a statement 2 either. 

[0009]lt is related with a manufacturing method of the plural multicomputer system metal- 
particles colloidal dispersion liquid according to claim 3 whose combination of the fourth 
precious metals of this invention is Ag-Pd, Ag-Rh, or Ag-Pt. 

[001 0]a claim the fifth of this invention is in charge of preparation of metallic colloid liquid, and 
using a colloid protecting agent ~ it is related with a manufacturing method of plural 
multicomputer system metal-particles colloidal dispersion liquid of a statement one to 4 either. 
[0011]The sixth of this invention is related with a manufacturing method of the plural 
multicomputer system metal-particles colloidal dispersion liquid according to claim 5 in which 
said colloid protecting agents are hydrophilic giant molecules. 

[0012]Especially as a metal ion supply source in this invention, although it does not restrict, 
metal salt of various acid, such as a metaled halogenide, acetic acid metal salt, fault halogen 
acid metal salt, sulfuric acid metal salt, nitric acid metal salt, carbonic acid metal salt, and 
oxalic acid metal salt, etc. can be mentioned. 

[001 3]A platinum metal which consists of Ag, Cu, Ru besides a coinage metal like Au, Rh, Pd, 
Os, Ir, and Pt as said metal is preferred. 

[0014]Combination of metal for forming bimetallic colloid. Although combination of metal 
quoted for the preceding clause is preferred, when [ which was called especially Ag-Pd, Ag- 
Rh, and Ag-Pt ] metal of a method of one is Ag at least, plural multicomputer system metal- 
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particles colloidal dispersion liquid can be obtained only by mixing metallic colloid liquid not at 
a high temperature but at a room temperature. 

[001 5] 100 nm or less of mean particle diameter [ 50 nm or less of] of metal particles of 
metallic colloid liquid with which mixing is presented is 10 nm or less especially preferably 
preferably. Although there is no minimum, it is 0.8 nm or more preferably. 
[0016]lt is preferred to use at least one sort chosen from a group which consists of water, 
alcohols, ethylene glycol, and ether as a solvent for forming said metal ion content liquid. 
[001 7]lf said reducing agent is a reducing agent which can return object metal, there is no 
restriction in particular and photoreduction, ultrasonic reduction, electric reduction, X ray 
reduction, gamma ray reduction, etc. can be used besides a chemicals reducing agent. As a 
chemicals reducing agent, the first class or the second class alcohols, glycols, ether that a 
hydrogen atom has combined with a carbon atom contiguous to an oxygen atom, 
ethanolamines and also boron hydride, hydrazine, etc. can be mentioned. 
[001 8]A reduction reaction in this invention if it sees in a case used AgX (X is halogen) as a 
metal ion supply source, and using ethanol as a reducing agent [Formula 1] 

AgX +— CaHfiOH ► A g (0) + — CHsCHO + HX 

2 2 

In the case come out, are and using light as a reducing agent [Formula 2] 

AgX . Ag(0) + yX3 

Xz + HzO HX + HXO 

Although a next door, HX, etc. remain into a system, when distilling off a solvent, HX is 
removed together. It is shown among a formula that it is returned and Ag (0) has become 
zerovalent metal. 

[0019]1 mol or more of the amount of the reducing agent used should just exist to 1 mol of 
metal, and is 1-100 mol preferably. 

[0020]As said colloid protecting agent, hydrophilic giant molecules, a metal ligating property 
molecule, an amphipatic molecule, and/or an anionic compound can be mentioned. 
[0021]0.1 mol or more of the amount of said colloid protecting agent used should just exist to 1 
mol of metal, and is 1-50 mol preferably. When colloid protecting agents are polymers, what 
was converted into the number of mols per the monomeric unit is applied. 
[0022]As said hydrophilic giant molecules, it is a polyvinyl pyrrolidone. [For example, poly (N- 
vinyl-2-pyrrolidone)] Like polyvinyl alcohol and poly(meta) acrylate, an amide group, Natural 
products which are the copolymers of polymer containing a hydroxyl group, a carboxyl group, 
and/or an amino group or a monomer for these hydrophilic nature gay polymer formation, etc., 
such as others and aminopectin, methyl cellulose, cyclodextrin, and gelatin, can be mentioned. 
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[0023]An organic molecule and carbon nnonoxide, and nitric oxide which have one or nnore 
functional groups which can be configurated to metal, such as an amino group, a thiol group, a 
disulfide group, an amide group, a carboxylic acid group, a phosphine group, and a sulfonic 
group, as said metal ligating property molecule can be raised. 

[0024]As said amphipatic molecule, one functionality or a polyfunctional surface-active agent 
(anionic, cationicity, nonionicity, or both sexes are good), for example, sodium dodecyl sulfate, 
polyethylene glycol monolaurate, etc. can be mentioned in some numbers. 
[0025]As said anionic compound, a salt of carboxylic acid, such as other oxalic acid which is 
halogenides, such as a chloride, a perchlorate, various alkoxides, etc., tartaric acid, and 
citrate, can be mentioned, and alkali metal salt, ammonium salt, amine salt, etc. can be 
mentioned as the salt. 

[0026]The plural multicomputer system metal-particles colloidal dispersion liquid obtained by 
this invention can make a suitable carrier able to support remaining as it is or it, and can be 
used as a catalyst. Although plural metal particles in plural multicomputer system metal- 
particles colloidal dispersion liquid of this invention are a little larger particles than plural 
multicomputer system metal particles (what was obtained on a method that points other than 
simultaneous reduction are the same, and conditions) obtained by simultaneous reduction 
which this invention persons announced previously. Nevertheless, a completely surprising 
phenomenon shows a tendency for catalytic activity to be higher than what was obtained by 
simultaneous reduction. 
[0027] 

[Example]Although an example and a comparative example are given to below and this 
invention is explained to it, thereby, this invention is not limited at all. 
[0028]Example 1. In the 100-ml eggplant type flask with a preparation reflux condenser of 
silver granule child colloidal dispersion liquid, (1) 0.0068g (0.033 millimol) of silver perchlorate 
(reagent chemicals made from islet chemicals), and 0.1 47g of poly (N-vinyl-2-pyrrolidone) 
(Tokyo Kasei Kogyo reagent chemicals). (1.32 Millimol and monomeric unit) were put in and 
the nitrogen purge of the air part of a reactor was carried out. After adding 5 ml of distilled 
water to this and agitating enough using a magnetic stirrer, 45 ml of ethanol was added further 
and heating flowing back was carried out at 90-95 ** for 2 hours. The solution changed to 
yellow and silver granule child colloidal dispersion liquid was obtained. The absorption 
maximum by surface plasmon absorption peculiar to silver appeared near 400 nm as a result 
of the UV-Vis absorption spectrum of silver granule child colloidal dispersion liquid. As a result 
of a transmission electron microscope's analyzing this solution, the silver granule child's mean 
particle diameter was 7.6 nm. 

[0029](2) It changed into silver perchlorate in preparation of the preparation aforementioned 
silver colloid liquid of rhodium particle colloid dispersion liquid, and except having used 0.0087 
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g (0.033 millimol) of rhodium chlorides, it was operated lil<e preparation of silver granule child 
colloidal dispersion liquid, and the dark-brown solution was obtained. Absorption nnaxinnunn 
was not observed but the smooth lower right of the UV-Vis absorption spectrum of rhodium 
particle colloid dispersion liquid was a curve of**. As a result of a transmission electron 
microscope's analyzing this solution, the mean particle diameter of particles was 2.2 nm. 
[0030](3) It changed into silver perchlorate In preparation of the preparation aforementioned 
silver granule child colloidal dispersion liquid of palladium particle colloid dispersion liquid, and 
except having used 0.0074 g (0.033 millimol) of palladium acetate, it was operated like 
preparation of silver granule child colloidal dispersion liquid, and the dark-brown solution was 
obtained. Absorption maximum was not observed but the smooth lower right of the UV-VIs 
absorption spectrum of palladium particle colloid dispersion liquid was a curve of**. As a result 
of a transmission electron microscope's analyzing this solution, the mean particle diameter of 
particles was 2.7 nm. 

[0031](4) Silver/rhodium 4 ml of silver granule child colloidal dispersion liquid of the 
aforementioned (1) statement and 16 ml of rhodium particle colloid dispersion liquid of the 
aforementioned (2) statement were enough agitated using the magnetic stirrer In 100 ml of 
preparation eggplant type flask of composite metal particle colloid dispersion liquid. As a result 
of the UV-VIs absorption spectrum of silver /rhodium colloid, when the mere arithmetic 
average of silver and rhodium was not shown but after-mixing time had passed, the smooth 
lower right as shown In drawir^^^^^^^ the curve of **. This result has suggested 

generation of the silver / rhodium composite metal particle colloid dispersion liquid Instead of 
the mixture of the Independent colloidal dispersion liquid of a silver granule child and rhodium 
particles. Also from the transmission electron microscope photograph, It was observed that It Is 
not mere mixing of silver and rhodium. 

[0032]Example 2 (preparation of silver / palladium composite metal particle colloid dispersion 
liquid) 

4 ml of silver colloid given In Example 1 (1) and 16 ml of palladium colloid given In Example 1 
(3) were enough agitated using the magnetic stirrer In the 100-ml eggplant type flask. As a 
result of the UV-VIs absorption spectrum of silver/palladium colloid, the mere arithmetic 
average of silver and palladium was not shown, but the smooth lower right showed the curve 
of**. This result has suggested generation of the silver / palladium composite metal particle 
colloid dispersion liquid Instead of the mere mixture of silver and Independent colloid of 
palladium. Also from the transmission electron microscope photograph, It was observed that It 
Is not mere mixing of silver and palladium. 
[0033]Example 3 (use as a hydrogenatlon catalyst) 

0.3 ml (2.0x10'^ millimol) of silver / rhodium composite metal particle colloid dispersion liquid 
given in Example 1 (4) are put into a 30-ml eggplant type flask, 18.7 ml of ethanol was added 
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as a solvent, and it agitated enougli at 30 ** under a hydrogen atnnosphere for 2 hours using 
the nnagnetic stirrer. The quantity of the hydrogen which added 1 nnl (0.5 nnillinnol) of nnethyi 
acrylate as a substrate of a hydrogenation reaction 2 hours afterward, and was consunned was 
read with gas buret. Hydrogenation catalyst activity was evaluated by measuring 
hydrogenation initial velocity. The hydrogenation catalyst activity of the prepared catalyst was 
4.7 Moreux Moreux M"^s'\ 

[0034]When the hydrogenation catalyst activity of silver granule child colloidal dispersion liquid 
given in Example 1 (1) was investigated like the comparative example 1, it was 0.1 Moreux H2 

Moreux M"^s"\ 

[0035]When the hydrogenation catalyst activity of rhodium particle colloid dispersion liquid 
given in Example 1 (2) was investigated like the comparative example 2, it was 3.1 Moreux H2 

Moreux M'^s'V 

[0036]Example 4. In the shrink pipe made from 100 ml of preparation quartz of silver granule 
child colloidal dispersion liquid, (1) 0.0068g (0.033 millimol) of silver perchlorate (reagent 
chemicals made from islet chemicals), and 0.1 24g of sodium polyacrylate (reagent chemicals 
made from Aldrich Chemical). (1.32 Millimol and monomeric unit) were put in, 25 ml of distilled 
water was added to this, 25 ml of ethanol was added further, and the nitrogen purge of the air 
part of a reactor was carried out. After agitating enough using a magnetic stirrer, UV irradiation 
was carried out with 500W high-pressure mercury-vapor lamp for 1 hour. The solution changed 
to yellow and the silver colloid solution was obtained. The absorption maximum by surface 
plasmon absorption peculiar to silver appeared near 400 nm as a result of the UV-Vis 
absorption spectrum of silver granule child colloidal dispersion liquid. As a result of a 
transmission electron microscope's analyzing this solution, the silver granule child's mean 
particle diameter was 3.7 nm. 

[0037](2) It changed into silver perchlorate of the preparation examples 4 of palladium particle 
colloid dispersion liquid (1), and except having used 0.0074 g (0.033 millimol) of palladium 
acetate, it was operated like Example 4 (1) and the dark-brown solution was obtained. 
Absorption maximum was not observed but the smooth lower right of the UV-Vis absorption 
spectrum of palladium particle colloid dispersion liquid was a curve of**. As a result of a 
transmission electron microscope's analyzing this solution, the mean particle diameter of 
particles was 3.0 nm. 

[0038](3) 18 ml of silver colloid given in Example 4 (1) and 2 ml of palladium colloid given in 
Example 4 (2) were enough agitated using the magnetic stirrer in 100 ml of preparation 
eggplant type flask of silver / palladium composite metal particle colloid dispersion liquid. As a 
result of the UV-Vis absorption spectrum of silver/palladium colloid, the mere arithmetic 
average of silver and palladium was not shown, but the smooth lower right showed the curve 
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of**. This result has suggested generation of the silver / palladiunn connposite nnetal particle 
colloid dispersion liquid instead of the mixture of silver and independent colloid of palladiunn. 
Also from the transmission electron microscope photograph, it was observed that it is not mere 

mixing of silver and palladium. 

[0039]30 ml of silver / palladium composite metal particle colloid dispersion liquid given in 
Example 4 (3) were put into the 100-ml eggplant type flask with example 5 reflux condenser, 
and freezing deaeration was carried out. Ethylene: After settling under the atmosphere of 600 
ml of oxygen (2:1) and agitating enough using a magnetic stirrer by a closed system, it heated 
at 170 ** for 3 hours. The reaction temperature after 3 hours was cooled at 0-5 **, and the 
reaction was suspended. When an analysis fixed quantity of the output in a reaction solution 
was carried out by gas chromatography (they are 60 ** and a FID detector by TSG-1 column), 
the ethylene oxidation catalytic activity of the prepared catalyst was 4.3 Moreux EO Moreux M' 
\-\ 

[0040]When the ethylene oxidation catalytic activity of silver granule child colloidal dispersion 
liquid given in Example 4 (1) was investigated like the comparative example 3, it was 2.7 
Moreux EO Moreux M"^h"\ 

[0041]When the ethylene oxidation catalytic activity of palladium particle colloid dispersion 
liquid given in Example 4 (2) was investigated like the comparative example 4, it was 0.46 
Moreux EO Moreux M"^h"\ 
[0042] 

[Effect of the lnvention]By this invention, the easy process of the plural multicomputer system 
metal-particles colloidal dispersion liquid whose expectation is also impossible could be 
provided, and the colloidal dispersion liquid was useful also as a catalyst. 



[Translation done.] 
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